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area, and radius of curvature in the joints. A mixed model analysis
of variance was used to compare data between the three different
groups.
Results: Radius of curvature varied signiﬁcantly between the
FX and CTL groups at ﬁve sites and in particular was more
strikingly different in the lateral condyle near the parasagittal
groove. In addition the ratio of lateral to medial condylar width was
signiﬁcantly different between the FX and CTL groups at eight
of nine sites and in the NFX and CTL groups at two sites. In
particular the lateral condyle was relatively smaller compared to
the medial condyle in FX horses.
Conclusions: It appears that in horses with condylar fracture, their
lateral condyle was signiﬁcantly smaller compared to their medial
condyles when compared to non-fractured horses. In addition
the radius of curvature was signiﬁcantly different in fractured
horses compared to non-fractured horses. These differences in
geometrical properties may possibly be used for a screening tool
in the future
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Purpose: Anteromedial gonarthrosis (AMG) is a distinct pheno-
type of osteoarthritis (OA), with a speciﬁc pattern of disease.
There is full thickness cartilage loss anteromedially, progressing
to an area of damaged cartilage, and then to an area of macro-
scopically and histologically normal cartilage posteriorly. It can be
considered to be a spatial model of OA progression and used to
study the progression of cartilage degeneration. Gene expression
differences between regions have previously been shown and mi-
croarray technology presents the opportunity to compare the gene
expression of tens of thousands of genes. To date microarray has
been used sparingly in OA.
Methods: Ten tibial resection specimens were obtained from pa-
tients undergoing unicompartmental knee arthroplasty. The edges
of cartilage were excluded, and regions of damaged and undam-
aged cartilage were dissected from underlying bone. The samples
were divided into two equal amounts, and “mirror” samples kept
back for real time Polymerase chain reaction (qPCR) validation.
Samples were hand ground under liquid nitrogen and RNA ex-
tracted using RNeasy kits. The RNA was reverse transcribed
and quality control undertaken using a bioanalyser. Each pair of
samples was labelled using Agilent’s two-colour microarray-based
gene expression analysis protocol and run on a whole genome
microarray plate.
Results: Bioanalyser data showed adequate quantity and quality:
the average RNA integrity number (RIN) was 7.3 (range 6.5 -
8.1). Initial analysis revealed 820 genes that were signiﬁcantly up-
(416) or down- (404) regulated in damaged cartilage, with at least
a 2-fold change.
A search for differences in gene ontologies (GO) showed signif-
icant functional clusters in groups including, cell communication,
collagen process and proteinaceous extracellular matrix. There
was an increase in undamaged cartilage of Type I Collagen ex-
pression (validated with qPCR). There was a decrease in several
Matrix metalloproteinase (MMP) expression in damaged cartilage,
the most downregulated being MMPs 1, 2, 3, 9, and 13. There was
also decreased expression of the Wnt antagonists FRZB (which
has shown genetic association with OA), sFRP1 and sFRP4 and
increased expression of the BMP antagonist Noggin in damaged
compared to undamaged cartilage.
Conclusions: This study has generated results showing a number
of changes in gene expression that warrant further investigation. In
terms of matrix changes, Type I collagen content has been shown
previously to be increased in the undamaged cartilage of AMG us-
ing immunoassays. The MMP results were somewhat unexpected,
but raises potential questions regarding where OA cartilage sam-
ples are obtained from in cellular studies. Furthermore, in AMG
the signalling microenvironment is altered, and results implicate
both Wnt and BMP signaling in regulation of cartilage damage.
Further validation of selected genes is ongoing, and ultimate aims
are to identify a series of therapeutic targets for disease modifying
interventions.
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Purpose: The pathophysiology of osteoarthritis (OA) involves the
whole joint, and is characterized both by cartilage degradation
and altered subchondral bone turnover. However, which of these
tissues initiates the pathogenesis of OA and which are the drivers
of the disease, is of high interest to understand the aetiology
of OA. At present there are neither biological models nor tools
that allow investigation of the interactions between osteoblasts,
osteoclasts and chondrocytes in one whole tissue system in vitro.
Thus, we developed and characterised an ex vivo murine femoral
head model, enabling us to investigate cell interactions between
bone- and cartilage-tissue and test novel drug candidates for
osteoarthritis.
Methods: Femoral heads from three, six, nine and twelve weeks
old mice were isolated and cultured for 10 days in serum-free
media (DMEM:F12) in absence (control) or presence of IGF-I
[100 nM] (anabolic conditions), oncostatin M (OSM) [10 ng/mL]
+ TNF-α [20 ng/mL] (catabolic conditions) or PTH [1, 10 and
100 nM]. The conditioned medium was kept for analysis of bio-
chemical markers of bone and cartilage turnover, including CTX-I
(bone resorption), CTX-II (cartilage degradation), PIINP (cartilage
formation), Hydroxyproline (collagen release), TRACP (osteoclast
number), and GAG release (proteoglycan turnover). Viability or
overall living cell numbers of the femoral heads was monitored
using the dye Alamar Blue, after 10 days of culture. Passive re-
lease from metabolically inactive femoral heads was measured as
background. Microscopic changes were assessed by histology.
Results: Cell viability was increased upon anabolic and catabolic
stimulation at day 10. Stimulation with the cytokines OSM + TNF-α
resulted in an increased bone resorption, cartilage degradation,
collagen release, proteoglycan turnover and number of osteo-
clasts, measured by speciﬁc biomarkers in the conditioned media.
Stimulation with IGF-I decreased the osteoclast number. Cartilage
formation increased when stimulated with IGF-I, whereas it de-
creased when stimulated with OSM + TNF-α, but only in three
weeks old mice. PTH dose dependently increased the osteoclast
number and bone resorption. Highest dose of PTH increased
cartilage formation, cartilage degradation and collagen release,
indicating a dual action of PTH in this whole tissue model.
Histological examinations of the femoral heads showed a ratio in
bone vs cartilage increasing with age, probably due to the initiating
secondary ossiﬁcation centre in femoral heads from nine weeks
old mice.
